Interactions between conspecifics early in life have the potential to shape phenotypic differences between individuals. These changes in phenotype may subsequently be passed to future offspring, something that has been studied in live-bearing mammals where there is often an element of parental care. The present study considers the transgenerational effects of social environment in zebrafish, Danio rerio, an egg-laying animal that shows no parental care, thus removing any influence of parental interaction and allowing the effects of conspecific interaction to be clearly determined. Zebrafish (F 0 ) were reared from fertilization to reproduction in three different social treatments: isolation, groups of 30 or groups of 100. At 28 days post fertilization, individuals were tested for anxiety and activity and at 3 months old for aggression. These F 0 fish were raised to sexual maturity and bred within their treatment group. The F 1 generation were then raised in groups of 30, irrespective of parental social environment and were assessed for behaviour in the same way as their parents. Social isolation increased anxiety and decreased aggression in the F 0 fish compared to those raised in social groups of 100. F 0 fish raised in social groups of 30 showed an intermediate response. Differences in anxiety were not passed to the F 1 generation; however, offspring of socially isolated fish were less aggressive than offspring of parents from social groups of 30 and 100. The social environment that an individual experienced from fertilization to reproduction affected their own behaviour and the behaviour of their offspring. © 2017 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The early social environment experienced by an individual influences the development of behaviour as individuals in a social environment can learn from their conspecifics by observing them engaging in particular activities (Brown & Laland, 2001; Suboski & Templeton, 1989) . Deprivation of social interaction early in development can, therefore, affect a variety of behaviours in a range of animals. For example, dairy calves housed individually immediately after birth were more reactive to environmental and social novelty than group-housed calves and calves housed with an older companion (Vieira, de Passille, & Weary, 2012). The majority of mammalian studies have considered the effects of social interactions after birth, although there is also evidence in rodents that interfetal communication can have a significant effect on behaviour later in life (vom Saal, 1989) . In oviparous fish, which lay eggs into the external environment, exogenous cues such as the smell of predators or alarm cues from adults can alter developmental processes (Mirza, Chivers, & Godin, 2001; Mourabit, Rundle, Spicer, & Sloman, 2010) . For example, in rainbow trout, Oncorhynchus mykiss, raised in different social group sizes from fertilization, presence of conspecifics affected both physiology and behaviour. Trout raised in isolation had lower oxygen consumption rates and were less aggressive towards their own mirror image than individuals raised in social groups (Sloman & Baron, 2010) .
The developmental environment experienced by an organism may alter not only its own phenotype but also the behaviour of its offspring. Parental influence on offspring phenotype (both maternal and paternal) can occur by genetic and epigenetic mechanisms. Maternal effects are traditionally considered to be nongenomic, that is, they are not related to gene sequence, although there is variation in the way 'maternal effects' are defined (Wolf & Wade, 2009 ). Both paternal and maternal effects have been documented in the literature, although maternal effects have received the most attention and have been studied in a wide variety of animals (mammals: Inhasz Kiss, Woodside, Felicio, AnselmoFranci, & Damasceno, 2012; birds: Guibert et al., 2011; Rubolini et al., 2005; reptiles: Robert, Vleck, & Bronikowski, 2009; Uller & Olsson, 2006; fish: Andersson, Silva, Steffensen, & H€ oglund, 2013; Eriksen et al., 2011; Sloman, 2010) . For example, a study on the pea aphid, Acyrthosiphon pisum, showed that exposure of females to
